The use of pharmacologic agents to study mechanisms of intestinal calcium transport.
The mechanism of vitamin D-dependent intestinal calcium transport has been explored in experimental animals in vivo and in vitro with the aid of pharmacologic agents that inhibit steps in the translocation process. Glucocorticoids in vivo, but not in vitro, inhibit the mucosal-to-serosal flux (Jms) of calcium and thus reduce net calcium absorption. Chronic metabolic acidosis inhibits calcium transport in vivo through inhibition of 1,25-dihydroxycholecalciferol [1,25(OH)2D3] production and by a direct effect in vitro on the enterocyte to decrease calcium Jms. Cellular functions that may be involved in the transport process have been inhibited in vitro, including brush border calcium uptake by calcium channel blockers; calmodulin-dependent Ca-activated ATPase by trifluoperazine; calcium binding to vitamin D-dependent calcium-binding protein (CaBP, calbindin) by theophylline and acidic lysosomal vesicle function by quinacrine, chloroquine and ammonium chloride. The results of these studies demonstrate the consequences of selectively inhibiting steps thought to be involved in calcium transport and suggest new directions for further research in elucidating mechanisms of cellular calcium transport.